Effect of tryptophan intake on oxidation of [7a-14C]tryptophan and urinary excretion on N1-methylnicotinamide in the rat.
Oxidation of tryptophan and urinary excretion of niacin metabolites were studied in weanling rats fed ad libitum for 12 to 16 days niacin-free and nicotinamide-supplemented (20 mg/kg of diet) diets containing 15% of crystalline amino acids and from 0.04 to 1.0% of L-tryptophan. N1-methylnicotinamide was measured in urine collected during the last 3 days of the feeding period. After the feeding period, rats were placed in metabolic cages, and each rat was given 4 g (dry weight) of diet containing a tracer dose of DL-[7a-14C]tryptophan. Expired CO2 was collected hourly for 10 hours. In both the niacin-free and nicotinamide-supplemented groups, weight gains increased with increasing increments of tryptophan up to about 0.16% L-tryptophan. With more than 0.16% of L-tryptophan, the amount of N1-methylnicotinamide excreted per day by both groups of rats increased linearly with increasing tryptophan intake, but proportionately less N1-methylnicotinamide was excreted when the dietary tryptophan level was 1.0%. The amount of tryptophan oxidized per 10 hours increased linearly with increasing dietary tryptophan levels between 0.16 and 1.0%. Therefore, the decline in excretion of N1-methylnicotinamide with the 1.0% tryptophan level could not be accounted for by increased oxidation. These results suggest that after the tryptophan requirement for growth is met, the amount of tryptophan oxidized and converted to nicotinamide is directly proportional to the level of tryptophan intake up to about 3 times the requirement for growth. The tryptophan requirement of the growing rat fed niacin-free and nicotinamide-supplemented diets estimated from the inflection points of N1-methylnicotinamide excretion curves was in good agreement with the requirement of about 100 mumoles/day determined from the growth curve.